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Abstract

Cholesteatoma leads to hearing loss and various complications by causing bone erosion in the middle ear and mastoid in chronic otitis media (COM) patients. The mean
platelet volume (MPV), neutrophil-lymphocyte ratio (NLR) and hematological parameters are proinflammatory markers. The purpose of this study is to compare the MPV,
NLR and other hematological parameters of chronic otitis patients with and without cholesteatoma. It was planned to retrospectively assess the blood values of inpatients
receiving chronic otitis surgery in the period of 2019-2020. Those who received tympanomastoidectomy due to COM with cholesteatoma were in one group, while another
group consisted of COM patients without cholesteatoma who received only tympanoplasty. Each group contained 100 individuals. Our study aimed to investigate the
relationship of these groups with hemoglobin, neutrophil, platelet, NLR and MPV values. There was a statistically significant difference between the tympanoplasty group
and the cholesteatoma group in terms of age, neutrophil and MPV values (p<0.05). The median neutrophil value was calculated as 3.8500 in the tympanoplasty group and
4.7540 in the cholesteatoma group. The median neutrophil value of the patients in the cholesteatoma group was higher. The median MPV value in the tympanoplasty group
was 10.3, and that in the cholesteatoma group was 9.7. The median MPV value in the tympanoplasty group was higher. Significant results were obtained in terms of the
MPV and neutrophil values. Using a hemogram test which is inexpensive and easily applied as a proinflammatory marker may be an exclusion criterion between diseases.
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Introduction predictive values in many diseases. The neutrophil-lymphocyte

ratio (NLR) and mean platelet volume (MPV) are prevalently

Chronic otitis media (COM) is the inflammatory reaction of
the mucosa covering the middle ear accompanied by tympanic
membrane perforation exceeding 3 months [1]. Tympanic
membrane perforation may be found along with erosion in the
middle ear ossicles, sclerosis in the membrane and middle ear,
granulation tissue and cholesteatoma. Cholesteatoma is the
presence of keratinized squamous epithelium in the middle ear or
mastoid cells in COM patients, and in this case, chronic otitis is
named as COM with cholesteatoma. Bone erosion is prominent
in patients with COM with cholesteatoma. The etiopathogenesis
in COM patients is still unclear. Inflammation and oxidative
stress may play a role in COM development [2, 3]. Several
hematological and biochemical markers are used in showing
systemic inflammation. Among these, hemogram parameters
which are inexpensively and easily accessed have been studied as
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used parameters. An increase in neutrophil counts and a decrease
in lymphocyte counts are an indicator of systemic inflammation.
The NLR value has been studied in many diseases as a predictive
value of inflammation [4]. Platelet counts also increase in the
case of inflammation. As there are volumetric differences in
platelets, an increase in the mean platelet volume (MPV) is also
another indicator of systemic inflammation [5]. We compared
the MPV and NLR values and hematological parameters in those
with only membrane perforation and no discharge who received
tympanoplasty in dry ears among chronic otitis patients and those
with cholesteatoma. We investigated whether or not biochemical
inflammation markers affected the decision on tympanoplasty and
tympanomastoidectomy in COM.

Materials and Methods

Local ethics board approval was obtained for the study (2020/1222).
It was planned to retrospectively assess the blood values of
inpatients who received chronic otitis surgery in the period of
2019-2020. Those who received tympanomastoidectomy due to
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COM with cholesteatoma constituted one group, while another
group consisted of COM patients without cholesteatoma who only
received tympanoplasty. The control group included completely
healthy individuals. Each group contained 100 individuals. Our
study aimed to investigate the relationship of the groups with
the hemoglobin, neutrophil, platelet, NLR and MPV values. The
routine blood tests of the patients conducted before the surgery
were examined. Those with a chronic disease were not included.
Patients with cardiac problems, those with liver diseases, thyroid
irregularities or rheumatic diseases were excluded. The control
group was made up of completely healthy patients. Chronic
diseases of the patients were excluded by taking their anamnesis,
and they were included after examining and finding that there was
no upper respiratory tract infection or other infection.The first
group, which was the tympanoplasty group consisted of patients
who only had membrane perforation and no discharge in their ear
for the last 3 months, and those with erosion or soft tissues in their
ossicular structure were excluded. The second group consisted
of patients who received tympanomastoidectomy whose surgical
pathology result came out as cholesteatoma. In addition to the
NLR and MPV values, platelets, hemoglobin, neutrophils, the
platelet lymphocyte ratio (PLR), platelet multiplied by neutrophil
to lymphocyte ratio (PxN/L) were also assessed.

Results

To compare the difference among the three groups, among
parametric tests, one-way ANOVA was used. The Tukey’s test

Table 1. Comparison of the means of tympanoplasty and control groups
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statistic was used to make intragroup comparisons. In data analysis,
chi-squared test was used to compare the qualitative variables.
p<0.05 was accepted as statistically significant.

There was no statistically significant difference between the
tympanoplasty group and the cholesteatoma group in terms of
the mean hemoglobin values (p>0.05). There was a significant
difference between the tympanoplasty and cholesteatoma groups
and the control group in terms of the mean hemoglobin values
(p<0.05). The mean hemoglobin level of the individuals in the
control group was higher.

There was a significant difference between the tympanoplasty and
control groups in terms of age (p<0.05). While the median age in
the tympanoplasty group was 27 (min=8; max=64), the median age
in the control group was 43 (min=13; max=74). The median age
of the control group was higher. There was a significant difference
between the tympanoplasty and control groups in terms of MPV
(p<0.05). The median MPV value in the tympanoplasty group was
10.3000 (min=8.20; max=13.20), while that in the control group
was 9.9000 (min=6.90; max=10.80). The median MPV value of
the individuals in the control group was lower (Table 1).

There was no statistically significant difference between the
cholesteatoma and control groups in terms of age, platelets,
neutrophils, lymphocytes, MPV, PLR, PxN/L or NLR (p>0.05)
(Table 2).

Tympanoplasty (mean) Control (mean) P
Age 31.21 44.24 0.0001
Platalet 266.6400 260.5300 0.0627
Neutrophil 4.1882 4.3224 0.277
Lymphocyte 2.4308 2.4290 0.423
MPV 10.3640 9.6040 0.0001
Platalet /Lymphocyte 115.2824 112.3161 0.410
Plataletx Neutrophil / Lymphocyte ~ 478.9907 480.4309 0.870
Neutrophil /Lymphocyte 1.8262 1.8787 0.434
p<0.05 was accepted as statistically significant
Table 2. Comparison of the means of cholesteatom and control groups
Cholesteatom(mean) Control (mean) P

Age 42.19 44.24 0.378
Platalet 265.6000 260.5300 0.742
Neutrophil 4.7540 4.3224 0.16
Lymphocyte 2.4412 2.4290 0.467
MPV 9.4780 9.6040 0.756
Platalet /Lymphocyte 115.3605 112.3161 0.743
Plataletx Neutrophil / Lymphocyte 559.5902 480.4309 0.269

2.0813 1.8787 0.321

Neutrophil /Lymphocyte

p<0.05 was accepted as statistically significant
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There was a significant difference between the tympanoplasty
and cholesteatoma groups in terms of age, neutrophils and MPV
(p<0.05). While the median age of the tympanoplasty group was 27
(min=8; max=64), that of the cholesteatoma group was 43 (min=11;
max==83). The median age in the cholesteatoma group was higher.
While the median neutrophil count in the tympanoplasty group
was 3.8500 (min=2.01; max=7.77), that in the cholesteatoma

Table 3. Comparison of the means of tympanoplasty and cholesteatom groups
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group was 4.7540 (min=1.57; max=12.52). The median neutrophil
count of the cholesteatoma group was found to be higher. While
the median MPV value in the tympanoplasty group was 10.3000
(min=8.20; max=13.20), that in the cholesteatoma group was
9.7000 (min=5.80; max=12.10). The median MPV value in the
tympanoplasty group was higher (Table 3).

Tympanoplasty (mean) Cholesteatom(mean) P
Age 31.21 42.19 0.0001
Platalet 266.6400 265.6000 0.929
Neutrophil 4.1882 4.7540 0.018
Lymphocyte 2.4308 2.4412 0.895
MPV 10.3640 9.4780 0.0001
Platalet /Lymphocyte 115.2824 115.3605 0.773
Plataletx Neutrophil / Lymphocyte 478.9907 559.5902 0.211
Neutrophil /Lymphocyte 1.8262 2.0813 0.094

p<0.05 was accepted as statistically significant

Discussion

Chronic otitis is the inflammation of the middle ear and mastoid
exceeding 3 months. In ears where only the tympanic membrane
is perforated, and there is no discharge, tympanoplasty surgery is
sufficient. In chronic otitis patients accompanied by cholesteatoma,
there is inflammation in the middle ear and the mastoid cavity.
Although cholesteatoma is normally a benign lesion, it may lead
to ossicular erosion in the mastoid cavity, and secondarily to this,
facial paralysis, ossicular structural damage and severe intracranial
injuries. Mediators emerging secondarily to inflammation
lead to bone erosion by increasing the osteoclast activity [6-8].
The surgery performed on this group of patients is generally
tympanomastoidectomy. While there are several biochemical
tests showing systemic inflammation, these are usually expensive
and time-consuming tests. NLR and MPV are inexpensive, time-
efficient values obtained from hemogram tests conducted on every
patient. In recent years, their predictive value has been presented
in many oncological, cardiac and rheumatic diseases [9-11].

In many studies, NLR activity has been investigated in terms
of an increase in inflammation and a reduction in antitumoral
effect. Sudden hearing loss, Bell’s palsy and laryngeal squamous
carcinoma are examples of these [12-15]. Many studies examining
chronic otitis patients have studied NLR and MPV values in
these patients [16-18]. In one of such studies, no difference was
found for the MPV and NLR values between the presence of
cholesteatoma and granulation tissue considered as active chronic
otitis and inactive chronic otitis. Additionally, a cutoff value could
not be found for these parameters [16]. Eryillmaz et al. found the
MPYV value of patients with pediatric cholesteatoma to be lower
in comparison to the control group. They stated that, although
their number of patients was low, a low MPV value could be used
to estimate cholesteatoma in pediatric patients [18]. As opposed
to the case in their study, another study did not find a significant
difference in the NLR and MPV values in comparison to the

control group [19]. In our study, there was a statistically significant
difference in terms of MPV between the tympanoplasty group and
the control group, but not between the cholesteatoma group and
the control group. There was also a significant difference between
the tympanoplasty and cholesteatoma groups in terms of MPV.

Studies on this topic have found the total oxidant status and
levels of the oxidative stress index higher in the COM group.
Furthermore, in such a study, the total oxidant status and levels
of the oxidative stress index were found higher in the group with
cholesteatoma than the group without cholesteatoma [20]. Garca
et al. investigated oxidative stress levels, serum myeloperoxidase
activity, total antioxidant capacity and nitric oxide levels, and
they found these levels higher in the group with cholesteatoma
in comparison to the other COM group, but the difference was
not statistically significant [21]. The findings in our study that the
neutrophil value was higher and that the MPV value was lower in
the COM group with cholesteatoma supported the results of the
aforementioned studies.

Conclusion

No significant findings could be obtained in terms of the NLR
and PLR values, which have been prevalently used in recent years
and are obtained from hemogram parameters. In the assessment
between the tympanoplasty and cholesteatoma groups, the MPV
value in the cholesteatoma group was lower, which supported
examples reported in the literature. These test results may be
reached by a hemogram test which is inexpensive, fast and easily
accessible. While our results were compatible with the literature,
new studies to be conducted on larger patient series on this topic
may be guiding in the future.
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